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PURPOSE: A speech recognition 
device and a method using 
weighing values per state are 
provided to be capable of 
rennarkably reducing error 
recognition rate of speech by 
applying a context dependent 
state weighing value. 

CONSTITUTION: A characteristic 
vector extractor(20) receives 
speech signals of a speaker, 
extracts the characteristic vector 
of the speech signal at a fixed 
frame rate, and adds same 
weighing values to the 
characteristic vectors pre the 
extracted frame. A frame 
information rate extractorOO) 
applies weighing value per 
hidden makov states to 
respective frames through a 
multi layer percept theory 
learned by a divisional method 
from a leaming database, and 
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generates a characteristic vector with a context dependent information rate for 
respective frames. A speech recognizer(22) recognizes the characteristic vector with 
a context dependent information rate using a hidden makov model and a learning 
model. 
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r!iE)ioieg_:ihezi» 2i§sh §s eiAi gxi g gfsol s^Hsa. eg sshoii &^g5^01 eiiaohQ 

Maiiag B«E|0|| e^eh iJhgXIS ¥Oimfe ^SV, fi,^^ QIGIEI miOI:^S¥EH 

g^aoil °J§H OS fflS^eoii o|gn neiioiQfQ of^n i^EIIOie^ PFSxia ^SStOl iiai 

o,g^ =SH §aSS 3^^ e^Qg fe^^5^fe HfillgJ §as i! Sl= DhS^' eS 

o| 2e!<!MMm 3311 ^ SiCf. --.or-i^ c=<=. 

£1 

E 2(a)~(e)fe E 1011 EAI^ §xl°| 2| ¥°l Si/^i^g UBUfe ESOIQ. 

E 3g e ojg ei'i^ gfse uauife »Moicf. 

£ i^^Sr?^-^* ^ 2|gS!2i ASIOIM^ 3^X121 ^§ SxIS UEim 

E 7s ligBOJ EH>i321 S^MS EH:^:30II CHSH SSH e!<!^3l2f g gfS2}o| SJiJ §3fg UEILH 

S 0| CI . 
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gH|5jO| oiAi;,!^ 2} nej|o>oj ^\^x\D\ S&'5^P2, =. 2| ip^jQI ojaiqII Olxlfe SSfs 

□ a:n e}§@ ^eisoii °|oH e^oi sf^goi. noii cudf ej^^ SJ2^:?^ gssa nam 

^mSfe g^Sl S^i sgSQI oiAiQii gg^ioi ^^►s stQ3 o^gj:j ojooi OJ^I^IM^ Olftl 

& ^^s eisshfc ai as mDi\m dix\ii sicf. sshoii. 2| naiads' ss^i gas = j\s 

01 gfgg oiAjoii AhS£ife ^aiio'oj mo\mD\ mmow 21^ aizioi sct^ §§01 9ici suiei 
01 sag g2 neiioigo, gs^g^ :,|-oi aoigoi siOfe sn^ ^jii 21 naissoi oi^i 

□ 4^ ilHeSCHI DlXIfe 4fCH5!2J efi^OI H §§2!e! fi4;iJ0| UBiail sixi s^a. ~ = ' 
feOiaife ?IXIO||AH 81^ DhSii 2^(HMM:Hidden Makov mode I ) °] iiE)|0|g£ USS' D\mx\m ^blsfQ 

xi« &£I3^:>| mmm. s.mm ?S5^fe >i:9io|EMoi qb :fiaiojMsaD q eaeKif^ 5oi s 
dSQ. 35HU. ^QioiEg D[mx\^ 3§s 3toi om£f zi e§!0| xi^Aie^oiu esf s 

r^sioieg j[mx\9\ Ei^^m as §a§ s^g oig& ea ei^ gfgoii ms^ sag 

S 4- SiCK^LH mm 95-18112). 01 ^^OWMt: ^ZtSOfQ 3 SOI«M 

SIS 53 SSSgo.^t^Vo,Vo^^ '^'^ »°'» -'S 5S 

g ^^soi oi^nxh xii2::>i#^ ^^^joj >.eiioi^^ ^\^x\m 2^gt^ 

M m S ol" ^ Gil 2i Q . «— -1 CD 

Ul L-r . 

SI8H saiaoKif SIS ohSM >.aioiM^ 5^gxl« ^gshc^. Mai^J^^^t °^^=^Vo, 

s ni^Mso^^a .^gg =□„ o|S5jo, ^Eiioisg Alexia s>fe i^5ai o^zt^t iS^oilf 

fll23tXI|S 0I^:?| ^jgll, gt? ^BhoII BSI- sis OfSH ^aiO|E«^ tmRoi go^a nttfsi 

2i^Sf!#^?-r;^^^X-- -^^'i ^= ^►ss sfxiofis ^irfeT^s ISiTil 

5f f 5 ^^sib (a)&?ii. Qioia mioi^oii qish ss^ "i^ioir^sH I 

«s PS jiia'sgcMi °i8H (a)^3^lo^lA^ naiaom sis o^^^ -^aioieg ^fgxi» ^oima 

9i|EI» oj^SFfe (c)E+31IS Ol^OiXib 3101 bUfSlsm. -"^^^ vt^xi^ -.^ 

4^:11 ai32fjii» 01^:71 ^3H, n^m soH ss« o|ga|oi ^^aioieg rifexia sf^sh^ ^ i^«o)i rths 

54^3H°l :'^agS g^offe oi^¥. SbFS IifaOil CH& afS ei<!^¥OilAH B^a 

?a :'^^so|| ash s}«2.^ m\s\ ^\z\m ^§sk)i 2# &4^2is 3l|A^g^fe "^laTls^ a^l^ i« 

» ^^OtSOi:!, 2# &=-3iO)| A^gsKX S^g. g^S ^ 3^ °J^1|S 5^8?^ tj* S 

SMS s! as fflssgsj :>f§xio« 4^§sfoi sih sj^jofSS sffe §.^-¥so,trg°;peS° J 
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S ^^f SJfe :>fex| go" Sjsaioi ^^gioiMg :)fgxl50| lOil SfoS siJiaaca 

esoii =s euEisf :^Eiioieg 5^exloil 4fgsK)i aioiE) mioir^s^a ^^^w2i ms. 313 
ss g^oFfe (b)33)i, SHfs :J^soll ctist (b)B?iioiiAH m^B ?a :'f^go« ch& sfaat 

?hgx|fi 5§8f^ a4=3H°l SSSOII □& Cim ffl^egSI :?hgIPh 2^ 5':^E| 

eife:'fB ehemfe (e)&5il S! (e)B31IOII>M Cf^'^tiei sv^ gS^OII CHth Om iHa^go| 2^ ^iSji 

g^^jS|gac:Ki2^&Bga. oiia g4=2ioi ^i^sst oisfs ^ mmj.\ (b) yii (e)B3tia g}^ as 

DISK e ^^SOll CDS Hl^ajoi >;E||0|e^ :'fgxl» Slggh oja. gji =oh o|s 

«^Eoia. s «^go^l cos ojai gj,- ^^ ^^^(20), 2i^'¥(22) ^am sms 
^sv(30)a s&oK)i-^s@cf. ^§£1 &2\m ^m. £ loiife g^r eii(24) eioi '2^(26) a^i 
A^^!(28)so^l chs^ ehoiei mioi^s mm sAimaa. ^-I'ioj. « = 

¥0i6hcf. meiAH, iiais §a§ ^s¥(30)fe saias^ se" 2|3S5!oi 7HMs"^^^i=""S^ 

eijaS 2J<iMV(22)S ^^tha. af^ QIOIEI lii|0|>: "° 

p. ^m. ej^¥(22)fe mi^& mmm ei^ ^ih^m mm bh mm mm mmma. 



£ 2(a)~(e)fe E lOil £AIS SXI°| 4 ¥B| gJ/S^S UEIUIfe ESogxH £ 2(a)fe SXha s>h 

Uj3. £ 2(c)fe jim^ ^EiioiE« ^imxoi ^bb saiag sems upuji £ 2(dTfe ois 
ftS.r^'^'-^ 2«g=i na|o,g §e#§ UEmiii. £ 2(e)fe hmm2| '>:Eiioim^s u 

E| tH L| . 

ou-ii, £ 1 uxi £ 38 g^shoi, e a^soii mm g^ 21^' ^^ss 4fAiisi M^ma. . 

y^So^il 1^5^0i, fflJEI *S¥(20)fe £ 2(a)0|| £AIS g^ <MSS g>OhMOI3 

^. e..EH ^«¥(20)fe £ 2(b)oii £Aia W2t -fo\ iim^Sm ffS^^^m %mmi 
2(c)oii £Aia ld^£^ aoi senag §ass glsMi sB .-oioh_s. £ 

:)\mx\m aiEta ^^&a(jgi303B^i). n mm nenej §ms ^«¥(3o)^ e 2fc m 

HI303B51I ^011, ga 2J^¥(22)fe ojs^oi ^eiIOIM^ Z'fgxIS aiiEiOil' ^sgtra 2 

2(e)01l EAIEI bh2f SB HMM ^.aiOIM^g ^mmOt. S&, g^ S!^'¥^)^ liM >^EII0l = 2^1 A^5 
8ffe g^ 2^S 2^S(24.26.28)S¥EH &^3^^. giHg S5i oi!5!fg-|'SiS k^5 

2^oiiAi°i mm mm mmpr)^ pg 4=sf<iM la &^oi u&kr 4= sip. 



I'll"', M |/t.', 



... 0,. 



Oi7\M. o.fe w'EiS PPUIII, sfe >iEIIOIMH UPLH3. ' ' " 

o.o) euEi o,s m^Mm mmm upyp. ' ^ mm o,=(o,, o.-p,, 

.... o,tp)0!i mm i^sioiM soiiAi°i >iSioiMg Jimx\m uayp. 

SH 051 m^^m mmm sig pg ^^^^ 2a &^o! ppyVli'p? -ai^i-- = 



12-3 



• - 5110-0327486 

s,^ ^Eiioie» uEftaa. SE&. " "^-'fe gQ!i 0,011 Sim ^^aioiM soiiaisi >iEnoie^ 

ojiau, oj^oiiAH sgafe eggg /ds m sgsioi hmm r^aioi^soi 2i 

Q. m. s ^^soii tag oi<mo| >.aioiM^ ^hgxpF mm°\ 3jiak))| ^i,^a°s ahs 
sasife e^M Amioii G) mm^oi ^o\m ^ sip. sesi s a^gon g/n oiaio|~:>^° a 

tfa. etf seijoii si^shoi ^gioie^^ I'Fgxpf sisa?i ^ollA^fe g£t s^ijss imeos 

MUCOID, e &^soii Its SSH sis^os ^B\o\^m D\mx\ gxife 2J^¥(46) D[mx\ 
^^¥(44) ai oiia §§¥(54)» s&oKx ^aaa. ^gsj m2\m mm s 4oiife kmisz) °^ 
oi e^(5o), Afa(48)soii cum smmm mm EAishSiP. -^^o.:;. ^ 

E 4M ssofo^. e!<!^¥(46)fe eiH el<y5^:3x^ 5^fe s&(42)s g>o^golI) :3^gxi 

J^¥(44)S¥a #^E|fe ^aiOIEg IPFgxIOII ^^Srnoi ea»(52.50.48)SVQ *s 

l^i!!e>a. Oi:)|AH, Si^ SS(42)e tfeSmxh g§0|| CH& ^§ a!!E|(o)2f 2Jae^ 

oiiai §§¥(54)^ mtiim JiMm c^m mm sta 2>^¥{a6)o\\m s^b dimow □*^ 

qllA^fe sfli e^s°i s ^EiioiM°j tE(node)=?^B B^^sV^i Ir^S;^! 

m^^ms 5Hg 3f = 3ife ^aiois°j- :>\mx\m uaycf ath g^is^ t^^^ o^^ri'a ^ 
H^a B^g^ nam. as fflSM^^ Di^^m n^moi ^mB\ ^"2/0 ^ 
I'.BA,'^^-*^^^^^ **"(44)oiiAH mmsi^ ^Eiioie« ^fgxigoi s:)|2!os Toil 

g ^,^t^,t ^ilf-f^™i50i~503e3)i).. 2# s^iiM ^sn2. 2^ -^2ioii oS as n-ikki 

21 :?FgxlS. 5§offe B3ll(fll505--507&31l) ^ eg sf^- ^§011 CHbH =^§5301 oi^S OHmxi 
JII501~507B?IIS ef^mfc 931|(X||509~511B?1I)S Ol^CXSia. --c=^^U| l[Jl3^X| 

E 4 s E 53 gssFs, se" 2|ssiei >iaioiMg :?hgxiaoi loti 2iog s:ii&aEs rt* 
ffl^^s(40)°i a^ ^mx\mm ooii e^o^ s^isi&a(ni5oiB^i). Mdo^^n mi si 

S(52.50.48)S¥Ei a^:H°l .^^^ S§#OII Qlt^ DiMmM m^ma(m503BJi\). 

;3i503a?ii ^011. oii£i §§¥(54)fe mmm jimw aim s.n mm^i& *a j\mo\\ mmzt 

cHe^ S3 «fS2ijif D[mo\\ am mm^ a[o\2\ 3i£i(d,)fe am '^mM 3011 °ish ^shs 4= 
2ia. 



a :?f^o« cHs.f uEiutii. cb as ina'eg(40)o| :)imx\m°\ mmm aat«a. 
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II!505&:)j|0ilAH 2^ §.^4^2^(ei)^ U\{fim AIHSOIS m^D\ OlgSIDi Cfg 4011 Sj 

I • t'Vpt - ft/ I 



:'^§xle 5§s.n::f(Jii507B3ii). oi an. m507&d\i^ am 5011 sish as E^a!es(40)ol cna 51 



uamn, ekfe kem a!4-oiiAi°i sf^gg uayic}. ^m. ' kswi Bi 

if4=Si(e,)0l digii Oim^ ^mm HHXIFXI fll501-509&3llg 4=S&a(fll511B3||). m^. as ffl^ 

She, fll511B3ilfe Oliai gf^-atCeOei 4^gOj^ cum. UIX| fl|50993il3h ^§ S4-o|g 

S^SSi^IJFe 5h&& 4=2 9JiQ. m. HI511B31lfe ^§2| B}^ S^BIM 33I503&51I UIXI III509'=f3il J^ 

sggs, as ma^gsi m^m sse 4- sja Aiibua^jii^h 

o|&^o^|A-^2^ aoi, s mms as ihsjm^s oissfoi si^moi ^Ei\o\^m D[mx\^ *^=^om 

2imm mm aggfe egg asa ^ sta. se&. ?issi ^^^ichiah &^a^^oi"L^ 
e^§^ ^efsoii 2ISH s^soi o,A,g^ ^A^g 9i°o\ jmmm^ 

oiiAH 2t :p2io| sa^i gfi^s &>S5ni sshfe smsm ^ sja " 

olfe^ollA^ D\^& s «hgoii cae MS ejAj §3^1 ^ ofgo] m^isn] mmoi s>h 
aioig biioi>^oii 5!S5^fc g^^c^. ^,goii ^ge QiofQ wioi^^^ ^^^1 e^s 
4453H o\m2i umBcn EH^BSf §a siuisf o^^^^:)^ °f noo^iiej s^s^i ehIboicT 

S^-?'«'^J'tSI',.*f'-^^^^ ^2^^^ PLP{ perceptually linear prediction) 3|l4-£f 0||LiX|, m\Ji OIS 
S2i."Lf ^ 3:H°I &^EHg a^a. 2^' IJUlSVa & BC^l^OI^ 

as ffl^'Mgsj gj^goiiAHfe mm Rewmm a, ^ 2Haiis4ii. s i30xfs!°i e!|H:if Ah^gQ q* 
mgiEgo) 2^ ^Fezise s,^^ ssofa s^^°|os ssaaa 2^ &4.^s suf^^^ 

1.^01! i:hs[ 2^21 M^Di s\zm as mssa^ ^.22} :?^sllsa il&a 

6(c)fe gbhS SOIL'S! :)^^o, xgioiegoii CH& SQI! S^g^joi ^gioTes ^FSIia "^W^ 

M0II2. 2 6(d)fe 2JgS!oi ^giOIS^ ^SB ^2J SHhs"5y5f 2o^aljtXi§^3 

mH^, ^SOII AfSE! g^S '01^^^' ^^AI'Bffe SSOia 3£IU S2«a aoi 

2^^5!ej :^E«oiMg Dimxim ^smx\ s,^s s¥ 'oi^joi^ >.^Arai 2or4a2ia - /br/ 
2f /??/?^^s xiiciis ^goUi s& gaioia. 2.6(b)* i^5o^^ §eH°j e3 orA^iJ^poitig « 
s(A)oiiAH sbfg :7fS(i05)3} 2ei<!^@ 100)21011 as szi ^ssfs ^oi^ o7 ^^oiq"" "i^ 2" 
6(c)fi ssme. sb^s ?F^coi4J^g ^^ad si 221^3 ^Fscoi^ioi^^r^Ai T^^2i^D•i"ofs 

5!oi ^EllOIS^ IJFgxIdlS S! 110)3f aoiAig -s(A)Oi|AH &^e}§s MeTcT g^^^M 2,1^-. 

g ^2!^-^u^^.2t^f'*rf ^^^3- ^ 2^20,. (r^^^A^■^!x^l^^e^5s 

— I o 5 -/R «_J s — r~ J r • 

2 7S :ni!&(M EHib:a2} cg^oicH EHi^iaOII CHsH S2H ei<^:'l£f S ojai gj^g ^^^^ 

^ £ S 01 C|- . 

2 7S S^Sm. BCH CH^iBOll Cde!- 21-^ mdi^ imxim ^^3\X\ Qt^ ^ai°i o\ 

^:'i(2oo)fe 9.9%2j Boj 2oiA,ge UEftiia. 2£h. gei)2i 1^ '^i l^r^^r^gV ^Tafoiii 
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^\mx\D\ ^mm 2fMD\(.2m)°i spoilt 9%2j qo\ ^ojAj^g u&yta e^e ^ a^gonAHa ^^oi ^ 
QH o|g5joj >igioieg D\mx\m ^mm ei^N:*! (220)21 s^oiife e 8%°i soi'^ei^'as ^ 

2(1 CI . ^ 

sEth. 2^01 EHi^aoii cut? 2m ai^eoiiAis ?fgxi« ^jgshJi £fe :n§@ ^hgxia 

2!gt^ eSHSI eji< 51 8(230.240)011 blsH. ^ a^goj ge" Blg^joi ^e||0|eS IJtSxIS 
^1^31(250)°! 22Ji{M0| SeJD ^fsxi^ ^^^v 



^►^e am ^^01 e IfS ojAi iJ g^gg ^Ol SSOll OlSf >i:QIO|ea 

S^if 1 

Sif eeijOII 4fSSK)1 ^BO[Q 5|g QfSn >::E||0|Ege e!jE|2| g2«S fi!-&ShC« lUfSJ 

s}^ ciioig'wioi^s^E) sm^ ^^mm mm om m^^mow sish HeiisDKif sig ots 

^aia §Me ^g¥: S -^c -.Hs scoh^ 

SIS msH ana s!-^ 2^sg oigshw ud\ m^B urn m^e^og^g ^gsj ojs;jhoi 
^=?m 2 

(c)5ie msH ea'2f eiiss oi§5K)4 &^:)| sf^si u-jasgo^^g =□« ois^h 

3 

Mzmm 2ioiAi. (c)B51|2| si^ ohas a^g ag 4^sfAi iqb u&y sfs gH2^(Pr)s 



^EiioiEg :ifsiiB UEIUI2!. Oife mm ^^m uauiii. o,fe tawi HaigjoMAi°i ^am uS 
m:n. s.t r^iaioiM* uayii, " "^''^ =oh 0,011 °\m ^aioiM soiiai°i ^^aiois^ Dimx\m 

s^s 4 

S2 l^^ii|[2'^Lf]^|Al^.^^*^' "^^^ :i:aioieg ?fgxioii 4f§5K)i ^4-?H2i ms. :>iM 

^gSfCX 2# if4=2iS 3||<i^6^fe dial §§^; ^ 
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M=?m 5 

as fflS'Msg oi§sK)i ^§21 oi^xjoj >iEiioie^ D\mx\m ^ssffe :)^ex| gjs 
(a)S9!i si^sjei >iEiioie« Dimx\mo\ m\ Dims sdiseiss q& mm^ssi 

(c)Sbfg D[^o\\ aim mm^M (b)&3jioiiAH DiMmow cAm mm^ moisi >i£ia * 

(e) a4^:'H2i sssoii cHef as wamaai eg :7^g3:l:7^ 2^ s§S2ife:3ja eesffe e 

311: Si 

(f) 6.0| (e)B31ICHIAH a^3H°J ^SSOII CHSh 40| aS Wasg^l 3g D\mxni 

aaan 5^Bae. Qi\^^ m^^^oi ^m?i om^ m m\t\ &^:>| (b) uxi (e)93iis a^sfe 5 
oi^oixife as ^§0^ 5^t as fflSMgs o\mm si^moi d^Ei\o\^m Dmx\ 

S^ih 6 

«i5so)i sioiAH. feoi {c)B3)ife ae 4=§f^ 1011 sisH sbjg ^Ksoii am mm^M ms. dimou □°^ 

*s j\^m Q\m S3 a}»2is aaLHcM, o-,^ shsss aayin 
Xco„ec.fe mms DiMOtt am smm uayn. \.a„.i.a.efe els uSn^ d 

s msiM^si 32 3^e»S2| 2&S uai-Hfe as mm°^ si^ as 21^^^° olss^ °i 

S^S 7 

-sf^ 2011 °|5H ^^:>l oiiai tf^aKe,)« ^sm. v^i^wm. a= 

[>^SfA,.2] 

I 

m=?m 8 

M\5mo\\ zio\M. (d)93iife ag 4^sf4^3oii °ioH UD\ as.ffl^Mg°i ss I'hgxiM sssm. 

[={.§fAj 3] 

«. ■; <. ■ , - :■ \i A ■ ■ . . . 

o]9iAH. Ck CK-,fe 2|2| ksjn s k-iffl.«H Bi^ ai^'OBAi ^§a as fflS'Ms°i as :?^gxlM 

SI gifS UaUIIl. ekfe kBJiffl ah^ s!4=0||AH°| sf^SS aaUJffl, kSffl 

owM Bx{\ sssoii am s.mm uehjh, \fe 401 (b)e3)ioiiAH s*^ cuoia wioidbsia 
a4=3H°j af^ sssoil QI& DiMMm mm\^ m^' $mD\9i ms-mam ^t^i aaui^= as ^ 
§os sFfe as niasgs o\sm s^ sigaigj >iQ)oiMg Jimx\ g^g. " 

m=?m 9 

«i5S(Hi sioiAf, 401 (f)B3iife a4=3H°i sssdi am 401 as fflS'Mgsi D\mx\ 
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